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Ultracold Neutrons at the Los Alamos 
Neutron Science Center
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Area B: UCN
• 800 MeV Linear Proton 
accelerator
• Delivers ~10 mA of beam 
to the UCN target
Area B
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𝑃𝑈𝐶𝑁 = 𝜌𝑆𝐷2∫Φ𝑐𝑛 𝐸 𝜎𝑈𝐶𝑁 𝐸 𝑑𝐸
Storable UCN Density
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• UCN density measured by V 
activation 𝜌𝑢𝑐𝑛 = 39 7 𝑈𝐶𝑁/𝑐𝑐
• Fill and dump density was             
𝜌𝑢𝑐𝑛 =14(1) UCN/cc
UCN Transport in Area B
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• Addition of a 2nd UCN 
“beamline” 
• Upgraded 4-port switcher 
with >95% transmission.
• Allow for integrated 
running with UCNtau
Projected Sensitivity  
Parameters Values
Electric Field (kV/cm) 12.0




Τ𝜎𝑑𝑛 Τ𝑑𝑎𝑦 𝑐𝑒𝑙𝑙 (10
−26 𝑒 ⋅ 𝑐𝑚) 5.7
Τ𝜎𝑑𝑛 𝑑𝑎𝑦 (10
−26 𝑒 ⋅ 𝑐𝑚) 4.0
Τ𝜎𝑑𝑛 𝑦𝑒𝑎𝑟 (10
−27 𝑒 ⋅ 𝑐𝑚) 2.1
90% C.L. /year (10−27 𝑒 ⋅ 𝑐𝑚) 3.4
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𝜎𝑑𝑛 ∝
ℏ
2 𝛼 𝐸 𝑇 𝑁
• Electric field, spin contrast, cycle and 
precession time based other 
experiments
• Neutrons per field based on storage 
measurements at LANL
• 5 Years of total run time required
Prototype Configuration






B0 and B1 coils
Prototype Configuration






B0 and B1 coils
Prototype Apparatus for Spin Transport 
Testing
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Rabi Sequence and T1 Measurements in the 
prototype cell












Ramsey Sequence Measurements 
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• T2 ~20s in prototype




Apparatus Upgrades and Design
4/14/2019 APS Denver, CO 13
Time Line
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